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XHIM S¥S 836)3 Jlili Targets £8 6)01, OIS ¥AH3M S¥6)3 38. 

2. 8S83I 

TFT LCD LTA400HF28-W 

3. H3THS 

3.1 THS 

LTA400HF28 ¥ UISS M El ^(Amorphous Silicon) ¥3 ¥338EH(TFT; Thin Film 
Transistor)# 3°l§ 833 A)Stf SEH 3 S 8 D(Color active matrix) 383 TFT ¥8 HAI 
^ XF( LCD ; L i qu i d Crystal Display) ModuleOIC). Modules Panel , ¥8 5|3¥2) Backl ight¥S ¥ 
8301, Interface 33S Digital §S 8 M« 8S3 88 3S6)S 383 Ii2! LVDS38S AH 
SSfaa. S ISg 1,920 * 1,080(16:9) 5)8# SS5H1, 1.07 Bill ion°l 88 S 3330. 
333 ¥3 3S3 SPVA Mode 3SS 8S6)01 A|0)3S S 6 )S¥ 89° 0ISS 11136)3 SAIOfS 
X1IS0I01, 33 S3 38S 336)3 120Hz 33 X1IS0IC). 

3.2 SS 

© H i gh Contrast Ratio & High Color Saturation 
© 3S S3 S8( 120Hz 33) 

® Wide UXGA (1,920 x 1,080 5)3)3 Ful I HD 33 (16:9) 

© SPVA(Super Patterned Vertical Align) Mode 3A|0)3(±178° ) 

© wLED B/L Unit 83 8S 

© Sync Format : DE(Data Enable) Only Mode 33, H/V-sync Mode 33 M3 
® 4Ch LVDS 3E130I3 

3.3 SSSOt 

© Public Display 

© Home-a lone Multi med i a TFT-LCD TV 
© High Definition TV Ready (HD TV Ready) 

@ AV All S3 5)8 HAI 3331 

3.4 M3A)8 


sr =. 

CD 1 

A) 8 

3 31 

dj 8 

¥aHAI38 

885.6(H) X 498.15 (V) 

mm 

EH 38 40.0" 

¥333 

a— S i TFT Active matrix 



H3338 © 

1 .07 Bi 1 1 ion ( 1 0b i t Dithering) 

color 


5)3® 

1,920 x 1,080 

pixel 

16 : 9 

5)3 HHS 

RGB Vertical Stripe 



5)833 

0.46125 (H) x 0.15375 (V) 

mm 


HAI8E 

Normal ly Black 



H33EI 

3A)lt 1%, Hard Coating 3H 


Ant i-Glare 
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4 . 


1 tern 

Min. 

Typ. 

Max. 

Note 

Module 

size 

Hor izontal 
(H) 

920.7 

921.7 

922.7 

mm 

Vert ical (V) 

535.3 

536.3 

537.3 

mm 

Depth(D) 

19.8 

20.8 

22.8 

Note( 1 ) 

28.8 

29.8 

31.8 

Converter 

Weight 


9.0 

10.0 

Kg 


Noted) : wall mount stud J\zE 


5. WCA sa 33 

5.1 S3 Ahgf IP §4 


1 tern 

Symbol 

Min. 

Max. 

Unit 

Note 

Storage temperature 

Tstg 

-20 

65 

°C 

(1) 

Operating temperature 
(Ambient temperature) 

Topr 

0 

50 

°C 

(1) 

Shock ( non - operat i ng ) 

Snop 

x, y 

- 

40 

G 

(2), (4) 

Z 5? 

- 

30 

Vibrat ion ( Non - 
operating ) 

Vnop 

- 

1.5 

G 

(3), (4) 


NOTE (1) £E2h &CHbE S^lfe Oh BH HI! Oil COSQ. 

(IICHb? 39°CS <40 °C Oil AH 93.8%RH0!I §H&>) 

NOTE (2) 11ms, sine wave, 1 time for +X, + Y, +Z axis 
NOTE (3) 10-300 Hz, Sweep rate lOmin, 30m i n for X,Y,Z axis 
NOTE (4) 2S St S3 Test A| SSi xlS^ SSOI XR0II °ISH £I3U 

BentS XI SSsI 2H6H0t ShCh. 
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5.2 £313 Atgf ma\ 33 


5.2.1 TFT LCD MODULE SCH 33 


(VSS = 0 V) 


ITEM 

SYMBOL 

MIN. 

MAX. 

UNIT 

NOTE 

Power Supply Voltage/ Display 

VDD 

VSS-0.5 

VDD+10% 

V 

(1) 


NOTE(1) a ¥121011 A). 


5.2.2 LED UNIT Absolute Maximum Rating 


BY S 

CD 1 

3|S 

3ILH33 


bin 

Operating temperature range 

Top 

-20-70 

°C 


Sterage temperature range 

Tstg 

-30-70 

°C 


Junctien Temperature 

Tj 

110 

°C 


Forward current 

If 

0.14 

A 

Continuous operation @String 
(2 Strina/PCB) 

Ifp 

0.28 

A 

Duty 40% operation @ String 
(2 Strina/PCB) 

Forward voltage 

Vf 

108.5 

V 

Continuous operation @String 
(2 String/PCB) 

Thermal resistance, Junction 
to PCB 

Rth.JS 

35 

K/W 
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6 . 


6.1 

EE : 25°C±2°C / sE : 25%~85% RH / 2)^ : 86kPa~106kPa / 'EM : ILuxOim / 

un* m » ) / ?2§ 

-. Warm-Up Time : ® £|E 30“ 01 gt 

(D ^3|3(2f 152 center ?IES ^§5)01 10^51 ¥lE2t 

SXH ¥|E Xt0|£| ti\J\ 0.5%0| shT»h Elb ME 

Twarm-up = (| Lumt-io - Lumnow | / Lumnow ) x 100 < 0.5 T t El E- A I 21 

where , Lumnofe 10“ 51 flE , Lum„ 0 wfe SAH flE 


6.2 o h UI(LMD : Light Measurement Device) 

-. iW : BM-5A(T0PC0Nf±), BM-7(T0PC0NI±), SR-3(T0PC0Nf±), RD-80S(TOPCONf±), 
PR-650(Photo Reserchit), EZ-Cont rast (E I d imit) 

sxh -Tjpi m a her . 

— I CD S I l—| ^ O O 



6.3 Hi 52 

-. TFT LCD Module:V D D = 12.0V, f v =120Hz, fDCLK = 297MHz ; Column^ 2§ 
BACK-LIGHT UNIT : Total Lamp Current = 140 mA / Duty 100 % 
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6.4 


ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

LMD 

NOTE 

Luminance of White 
(center) 

Yl,avg 

330 

400 

- 

cd/rrf 

SR-3 

(1) 

Contrast Ratio (center) 

CR 

3,000 

5,000 

- 

- 

Brightness Uniformity 
(9point or I3Point) 

Buni 

- 

- 

25 

% 

Color 

Chromaticity 
(CIE 1931) 

Red 

Rx 

typ. 

-0.03 

0.640 

typ. 

+0.03 

- 

SR-3 

Center 

Point 

Ry 

0.330 

Green 

Gx 

0.300 

Gy 

0.600 

Blue 

Bx 

0.150 

By 

0.060 

White 

Wx 

0.280 

Wy 

0.290 

Color Gamut 

- 

69 

72 

- 

% 

Color Temperature 

CCT 

7,000 

10,000 

13,000 

K 

Viewing Angle 
(CR^IO) 

Hor. 

9L 

79 

89 

- 

Degrees 

EZ 

(2) 

e r 

79 

89 

- 

Ver. 

e h 

79 

89 

- 

e l 

79 

89 

- 

Crosstalk 

Dsha 

101-255 

- 

- 

5.0 

% 

(3) 

20-100 

- 

- 

15.0 

0-19 

- 

- 

X(aaie)s) 

Flicker 

F 

- 

2 

10 

- 

BM-7 

(4)* 

GAMMA 


1.9 

2.2 

2.5 


PI 7| XH 

m?\ 

Response time 

G to G 
S3 

- 

- 

8 

15 

ms 

(5) 
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NOTE (1) 

X| 


u_[^M ghp 


ACTIVE AREA 

( 320 ) ( 960 ) ( 1600 ) 



( 180 ) 

( 540 ) 

( 900 ) 


o 


: test point 


NOTE (2) CHUItJI(C/R : Contrast ratio) 

: g°KPoint (D) 0)1 AH White ^EH(Gmax) 2[ Black &EH(Gmin)°I UIE §£|. 

0 SI & Oil AH WHITE &EH flE 
eS&OIIAl BLACK &EH flE 


NOTE (3) White flEE| (Yl) : 

^§?lx| §g*(Point (D)°| white ^E(Yl) « ^§5) St. 


NOTE (4) Brightness Uni formi ty (Bun i ) : 

Ste : Ful ly White 

9TH£| $|E» 0h£H Eh HOI §°|&Ch 

Bmax Bmin , n . 

x 100 

Bmax 

where, Bmax = Maximum br ight ness 
Bmin = Minimum brightness 


7/35 






NOTE (7) &S. e£] (CrosstalkiCross modulation)^ §£|(Dsha): ^-1 oh 0=1 CHdl 

HPh H6h£|fe 


Crosstalk Modulation Ratio(DsHA) = 


Ynormal — Y abnormal 


Ynormal 


x 1 00 (%) 


* White Box 0|£|£| back ground pattern^ Grayl- Gray64 74X1 4Gray 

* Horizontal Crosstalk Til- Vertical Crosstalk!! £! 

* ^3 lUhs JtS B&S CrosstalkEthU §2| 


7Z\- 


m : Normally White modeAl Boxb Black(Gmin) /Normally Black modeAl Boxfe whi te(Gmax) 


* Crosstalk Pattern 9y Point 

H 


3/4H 


► 





— > — 


jib 

Yabnormal 

▼ 






◄ 

7/8H - - 

► 




Horizontal Crosstalk 
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Note (8) (^§§fdl=BM-7, ^§^£l=50cm) 

She °l e a ( F I icker )— | g°| : LCD Panels She 01 mm. 

® 3II&±!£ Flicker g§£g(EI mm. 

® =g?|x| 



© ME.I3H EH §1 (mm 1 by 1 Dot ^?SS) 

1 by 1 DOT Pattern (Total Gray 64 g Gray #22 , #32 , #45) 
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7 . EJm 

7.1 TFT LCD 2i 


1 tem 

Symbo 1 

Min. 

Typ. 

Max. 

Unit 

Note 

Voltage of Power Supply 

Module Vdo 

10.8 

12.0 

13.2 

V 

(1) 

Current of 
Power 
Supply 

(a) Black 

1 DD 

- 

660 

750 

mA 

(2), (3) 

(Wi thout 
Inverter) 
Column Driving 

(b) White 

- 

660 

750 

mA 

(c) Sub_V_Stripe 

- 

1000 

1100 

mA 

Vsync Frequency 

fv 

95 

120 

125 

Hz 


Hsync Frequency 

f« 

120 

135 

140 

kHz 

Main Frequency 

f DCLK 

260 

297 

305 

MHz 

Rush Current 

1 RUSH 

- 

4 

6 

A 

(4) 


NOTE (1) CI^HaiOl Ql 01 EH ft! EfOlgJ ^ 3 3 CH SIS 3(V SS = 0V) 

2^x1 fez Connector Oil M 2| ^§xlS. 


(2) fv = 120Hz, f dclk = 297MHz, Vdd = 12V, DC current 

(3) ill 3 Em 


(a) Black uHid (b) White U-H 3 



(c) Sub_V_Stripe uH§! 



(4) ^§52 (12^^, rising time =470/rs) 


GND 



Vdd 
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7.1.1 Operation temperature range at specific component 


Part 

Spec 

Ambient Operating 
Temperature 

Junct ion Operat i ng 
Temperature 

Timing Control ler 

S128B 

0°C ~ 70 °C 

-20 °C ~ 125°C 
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7.2 LED Converter (Ta=25°C) 
7.2.1 Electrical Characteristics 


Item 

Symbol 

Condition 

Spec. 


uim 

Min 

Typ 

Max 

Input Voltage 

Vin 


22.0 

24.0 

26.0 

V 


Input Current 

1 inrush, N 

Vn=24.0V, 

dim=max 

- 

- 

4.1 

Adc 

note™' 31 

Output Current 

Iled,n 

V in =22.0~26.0V, 

dim=max 

133 

140 

147 

mA mean 

note n) 

Operating 

Frequency 

fop 

Vn=22.0~26.0V, 

dim=max 

113 

123 

133 

kHz 


Backlight 
on/off Control 

ENA 

Enable 

2.4 

- 

5.5 

V 


Disable 

-0.3 

- 

0.8 

V 


Error Out 

ZNormal 

Normal 

- 

- 

1.3k 

<2 


ZAbnormal 

Abnormal 

1 

- 

- 

MQ 

open Collector 

Internal PWM 
Dimming Mode 

V dim 

Vi„=22.0~26.0V 

0 

- 

3.3 

V 

note < * 4)( ’ 5) 

Vex-dim pin(#14) 

— >■ floating(N.C) 

fdim 

140 

150 

160 

Hz 

Ddim 

(duty) 

V in =22.0~26.0V, 

Vdim=3.3V 

100 

- 

- 

% 

V in =22.0~26.0V, 

V dim =0V 

1 

- 

- 

% 

External PWM 
Dimming Mode 

V ex-dim 

High Level 

2.4 

- 

5.5 

V 

note ( ' 4)( ' 5)r6) 

V dim pin(#13) 

— >• floating(N.C) 

Sync Cable 
Should be 
floating (N.C) 

Low Level 

-0.3 

- 

0.8 

V 

f ex-dim 

Vi„=22.0~26.0V 

95 

- 

200 

Hz 

Dex-dim 

1 


100 

% 

trising 

- 

- 

200 

ns 

tfalling 

- 

- 

200 

ns 
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Note 

W) All data was approved after running 120 minutes. 

( * 2) hnrush is measured within BLU on 10ms after leaving the BLU as it is at least 1 hr or more at 
room temperature(25°C) 

( * 3) Additional Appendix for Input current 


Item 

Symbol 

Condition 

Spec. 

Et/H 

bim 

Min 

Typ 

Max 

Input Current 

1 overshoot 

V in =24.0V, 

dim=max 

- 

2.63 

2.70 

Adc 

Maximum Current during 1 hr aging 

1 saturation 

- 

2.55 

2.59 

Adc 

Saturation Current after 1 hr aging 


( * 4) Internal PWM mode and External PWM mode are not available at the same time. In other 
words, if one of the dimming control signal was input (connected), the other dimming contro 
I signal must be floating (No Connection) 

In case of External PWM mode, The Vsync Connector (Sync Cable) should be floating (No C 
onnection) 

( * 5) duty=ton/t t otai ( * 6) signal rising/falling time 
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8. s'®} 4 0 H^(Block Diagram) 

8.1 TFT LCD Module 


USER CONNECTOR 


T-CON 

(AIPI) 


REGULATOR 


DC/DC CONVERTER 
(AVDD/HAVDD 
VSS/VDD/1 .2 V 
VONEA/OFFE/CKV) 


COLTROL 
DATA 
VIN(12V) 
AVDD 
CKV 
VCOM 
Y Voltage 
VCC(3.3V) 
VCC(1.8V) 
VCC(1 .2V) 
HAVDD 


GAMMA-GEN. 

VCOM-GEN 


CONTROL PCB 


FFC 


DATA Dr.lC 

(966CH)X3 


SOURCE PCB 


FFC 


J 


L7400GL1 PANEL 


1920 x 1080 x RGB 


DATA Dr.lC 

(966CH)X3 


SOURCE PCB 


J 
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9. £1.2. £AH( Input Terminal Pin Assignment) 

9.1 TFT LCD 2I!( Interface signal & power) connector : CN1 FI-RE41S-HF ( JAE, UJU) 


Pin 

Description 

Pin 

Description 

1 

Vdd (12V) 

26 

Odd 

LVDS 

Signal 

Rx3[0]P 

2 

Vdd (12V) 

27 

Rx3[l]N 

3 

Vdd (12V) 

28 

Rx3[l]P 

4 

Vdd (12V) 

29 

Rx3[2]N 

5 

Vdd (12V) 

30 

Rx3[2]P 

6 

N.C 

31 

GND 

7 

GND 

32 

Rx3CLK- 

8 

GND 

33 

Rx3CLK+ 

9 

GND 

34 

GND 

10 

Odd 

LVDS 

Signal 

Rxl[0]N 

35 

Rx3[3]N 

11 

Rxl[0]P 

36 

Rx3[3]P 

12 

Rxl[l]N 

37 

Rx3[4]N 

13 

Rxl[l]P 

38 

Rx3[4]P 

14 

Rxl[2]N 

39 

GND 

15 

Rxl[2]P 

40 

No connection 

N0TE1 

16 

GND 

41 

No connection 

17 

RxlCLK- 



18 

RxlCLKT 



19 

GND 



20 

Rxl[3]N 




21 

Rxl[3]P 




22 

Rxl[4]N 




23 

Rxl[4]P 



24 

GND 



25 

Odd LVDS 

Rx3[0]N 








(NOTE1) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 

(NOTE2) LVDS SELECTION OPTION : HIGH(3.3V) -» Normal , LOW(GND) & Default -*■ Jeida 
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connector : CN2 FI-RE51S-HF (JAE, UJU) 


Pin 

Description 

Pin 

Description 

1 

Vdd (12V) 

26 

Even 

LVDS 

Signal 

Rx4[0]P 

2 

Vdd (12V) 

27 

Rx4[l]N 

3 

Vdd (12V) 

28 

Rx4 [ 1 ] P 

4 

Vdd (12V) 

29 

Rx4[2]N 

5 

Vdd (12V) 

30 

Rx4[2]P 

6 

N.C 

31 

GND 

7 

GND 

32 

Rx4CLK- 

8 

GND 

33 

Rx4CLK+ 

9 

GND 

34 

GND 

10 

Even 

LVDS 

Signal 

Rx2[0]N 

35 

Rx4[3]N 

11 

Rx2[0]P 

36 

Rx4[3]P 

12 

Rx2[l]N 

37 

Rx4[4]N 

13 

Rx2 [ 1 ] P 

38 

Rx4[4]P 

14 

Rx2[2]N 

39 

GND 

15 

Rx2[2]P 

40 

No connection 

N0TE1 

16 

GND 

41 

No connection 

17 

Rx2CLK- 

42 

No connection 

18 

Rx2CLK+ 

43 

No connection 

19 

GND 

44 

No connection 

20 

Rx2[3]N 

45 

LVDS_SEL 

N0TE2 

21 

Rx2[3]P 

46 

DCC 0N/0FF Option 

N0TE3 

22 

Rx2[4]N 

47 

No connection 


23 

Rx2[4]P 

48 

No connection 

24 

GND 

49 

No connection 

25 

Even LVDS 

Rx4[0]N 

50 

No connection 



51 

No connection 


NOTE1) NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS. 
Note 2) LVDS OPTION : IF THIS PIN : HIGH (3.3 V) -> NORMAL NS LVDS FORMAT 

OTHERWISE : LOW (GND) OR OPEN(NC) -> JEIDA LVDS FORMAT 
Note 3) DCC Option : IF THIS PIN : HIGH (3.3 V) -> DCC on 

OTHERWISE : LOW (GND) OR Open(NC) -> DCC off 
Sequence : On = V D d(T 1) & LVDS Option S Interface Signal(T2) 

OFF = Interface Signal(T3) S LVDS Option fe V D d 
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9.2 LED Drive DC-DC Converter Pin Af°f 

9.2.1 CN1 CONNECTOR : 20022WR-14B1(YEONHO) 


Pin No. 

Symbol 

Remark 

1 ~5 

VI N 

Input Supply Voltage (24V) 

6—1 0 

GND 

Power/Signal Ground 

11 

Error_Out 

Operation Status Output 

Normal : GND, Abnormal : Open Collector 

12 

ENA 

Converter On/Off Control Signal 

13 

Vdim 

DC Dimming Control Signal (0-3.3V) 

No Connection (In case of using V e x-dim #14) 

14 

V ex-dim 

External Dimming Control Signal (1—1 00%) 
No Connection (In case of using V di m #13) 


9.2.2 LED Drive DC-DC Converter Power Sequence 
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9.3 gj^£!s2f SAI^j^H^ 5PI 


COLOR 

DISPLAY 

DATA SIGNAL 

GRAY 

SCALE 

LEVEL 

RED 

GREEN 

BLUE 

R0 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

GO 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

BASIC 

COLOR 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 

GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

CYAN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

MAGENTA 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

- 

YELLOW 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

- 

WHITE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

GRAY 

SCALE 

OF 

RED 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R0 

DARK 

t 

1 

LIGHT 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R2 

























R3~ 

R252 

























1 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R253 

0 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R254 

RED 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R255 

GRAY 

SCALE 

OF 

GREEN 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

GO 

DARK 

t 

1 

LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G2 

























G3~ 

G252 

























0 

0 

0 

0 

0 

0 

0 

0 

1 

0 
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1 
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1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G254 

GREEN 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

G255 

GRAY 

SCALE 

OF 

BLUE 

BLACK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BO 

DARK 

t 

1 

LIGHT 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

B1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 
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0 

0 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

B254 

BLUE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

B255 


NOTE 

(1) Gray §2.| : 

Rn : Gray, Gn : ^ Gray, Bn : Gray (n=Gray level) 

(2) ii^S : 0=Low level voltage, 1 =High level voltage 
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10. EK)|@J 


10.1 Time parameter (DE Mode) 


SIGNAL 

ITEM 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Clock 

Frequency 

1/Tc 

260 

297 

305 

MHz 

2 Pixels/clk 

Frame Frequency 

Cycle 

Tv 

95 

120 

125 

Hz 


Vertical Active 
Disply Term 

Display Period 

Tvd 

- 

1080 

- 

lines 


Vertical Total 

Tvb 

1092 

1125 

1350 

lines 


Horizontal Active 
Display Term 

Display Period 

Thd 

- 

1920 

- 

clocks 


Horizontal 

Total 

Th 

2090 

2200 

2350 

clocks 



-> & XII S8 H-sync2f V-sync£JS£ SSI gJ^EICHOt S 
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10.3 LVDS Interface 

- LVDS Receiver : Tcon(merged)LH§-§ 

- JEIDA & Normal Data Format 

LVDS OPTION( 45pin) : IF THIS PIN : HIGH (3.3 V) -> NORMAL NS LVDS FORMAT 

OTHERWISE : OPEN or LOW (GND) -> JEIDA LVDS FORMAT 



LVDS pin 

JEIDA -DATA 

Normal -DATA 


TxIN/RxOUTO 

R2 

RO 


TxIN/RxOUT 1 

R3 

R1 


TxlN/RxOUT2 

R4 

R2 

TxOUT/RxINO 

TxlN/RxOUT3 

R5 

R3 


TxlN/RxOUT4 

R6 

R4 


TxlN/RxOUT6 

R7 

R5 


TxlN/RxOUT7 

G2 

GO 


TxlN/RxOUT8 

G3 

G1 


TxlN/RxOUT9 

G4 

G2 


TxlN/RxOUT12 

G5 

G3 

TxOUT/RxINI 

TxlN/RxOUT13 

G6 

G4 


TxlN/RxOUT14 

G7 

G5 


TxlN/RxOUT15 

B2 

BO 


TxlN/RxOUT18 

B3 

B1 


TxlN/RxOUT19 

B4 

B2 


TxlN/RxOUT20 

B5 

B3 


TxlN/RxOUT21 

B6 

B4 

TxOUT/RxlN2 

TxlN/RxOUT22 

B7 

B5 


TxlN/RxOUT24 

HSYNC 

HSYNC 


TxlN/RxOUT25 

VSYNC 

VSYNC 


TxlN/RxOUT26 

DEN 

DEN 


TxlN/RxOUT27 

RO 

R6 


TxlN/RxOUT5 

R1 

R7 


TxIN/RxOUTIO 

GO 

G6 

TxOUT/RxlN3 

TxIN/RxOUT1 1 

G1 

G7 


TxlN/RxOUT16 

BO 

B6 


TxlN/RxOUT17 

B1 

B7 


TxlN/RxOUT23 

RESERVED 

RESERVED 
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10.4 3141 £/_SL5. It 7 ! (Power ON/OFF Sequence) 

10.4.1 TFT-LCD Module 

: Latch-up 0 !* LCD S-H-T) DC operation* * 7 1 *§1) 3) * */**. 0 1LH* Tf 0 ! 0 ! *. 



NOTE 

(1) *** °l 7 HrRr *** Vdd **. 

(2) LCD ** ***°11* LEDT] *** oi 7 ^ sv LCD 7 ! **S] 7 1 3H LED* ^ 
** LED* 217l3i<4l LCD* * nfl, sf*^ NOISE 7 ! *7,!!* ^ 

(3) Vdd 7 ! l!** * <31 *1 sll o] ^ 31 3L7> *^7l 7 l ** 7c 1 - 31 (Interface Signal High 

Impedence)* ** ul 3 ). 

(4) Power Off* 4 Power On* 7 ! TM] 7 )1*°] *** *** **. 
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11. PACKING 
11.1 Carton 

(1) Packing Form 

Corrugated fiberboard box and EPS cushion as shock absorber 

(2) Packing 


jPACjKIXG 

i PATJTT- B Qx iv 


{LCD 

{MODULE. 


{PACKING 
Paper - BOXv 


PALLET- | 
WOOD, j 




11.2. Packing 3 EH S3 713 


[ ITEM 

Unit 

Min. 

Max. 1 

Storage Temperature 

Cc) 

1 □ 

40 

Storage Humidity 

(%rH) 

35 

75 

Storage life 


6 months 



-. Prohibit direct sunlight 

Ventilation in storehouse and Control changing temperature is within 
limits of environment 

Put it on pallet, donl put it on floor, and store them with removing 
Storage Condition , „ 

form wall. 

-. Don't wet Out-BOX and avoid rain. 

-. Without condensation. 

-. Etc. Avoid harmful Condition. 


11.3. Packing &EH §7| S3 7|i 


Long-term Storage Process 


M ore than 3m onths Storage or Low temp. De livery/under 5*C Storage, 
->On the 20*c 50%rH Condition , More than 24hr release. 


11.4. Packing Specif i cat ion 


Item 

Specification 

Remark 

LCD Packing 

2 lea / (Packing-Pallet 

1. 9.0 Kg / LCD (lea) 

Box) 

2. 14.0 Kg / Packing Pallet Box (lset) 

Pallet 

lBox / Pallet 

Pallet weight = 14.5 kg 

Packing Direction 

Vertical 


Total Pallet Size 

H x V x height 

1150 min(L) x 985 min(W) x 708 mm(H) 

Total Pallet Weight 

218.34kg 

Pallet( 14.5kg) + Module(189kg) + Packing Pallet 
Box(14kg) + Desiccant(0.04kgx=21=0.84kg) 
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13. General Precautions 


13.1 Handling 

(a) When the module is assembled, It should be attached to the system firmly 
using every mounting holes. Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and / or any force to the module. In 
addition to damage, this may cause improper operation or damage to the module 
and CCFL back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press 

or scratch the surface harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a 
long time, Staining and discoloration may occur. 

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or 
soft cloth. 

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane. 

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl 
acid or Methyl chloride. It might pennanent damage to the polarizer due to 
chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away 

from the eyes or mouth . In case of contact with hands, legs or clothes, it must 

be washed away thoroughly with soap. 

(h) Protect the module from static , it may cause damage to the CMOS Gate Array 
IC. 

(i) Use finger-stalls with soft gloves in order to keep display clean during the 
incoming inspection and assembly process. 

(j) Do not disassemble the module. 

(k) Do not pull or fold the lamp wire. 

(l) Do not adjust the variable resistor which is located on the module. 

(m) Protection film for polarizer on the module shall be slowly peeled off just before 
use so that the electrostatic charge can be minimized. 

(n) Pins of I/F connector shall not be touched directly with bare hands. 
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13.2 Storage 


(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from 0 to 35C 
and relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module in direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or 
fluorescent light during the store. 

13.3 Operation 

(a) Do not connect, disconnect the module in the "Power On" condition. 

(b) Power supply should always be turned on/off by the item 6.3 
"Power on/off sequence" 

(c) Module has high frequency circuits. Sufficient suppression to the 
electromagnetic interference shall be done by system manufacturers. Grounding 
and shielding methods may be important to minimize the interference. 

(d) The cable between the back-light connector and its inverter power supply shall 
be a minimized length and be connected directly . The longer cable between 
the back-light and the inverter may cause lower luminance of lamp(CCFL) and 
may require higher startup voltage(Vs). 

13.4 Others 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection 
of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, 
input voltage variation, variation in part contents and environmental temperature, 
and so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time, it 
can be the situation when the image "Sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled 

carefully in order not to be stressed. 
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14. ag 5 ?shs§! aai 3is 
14.1 gxiss 

OhBHCHI XIIAimb SSI DH1AHS ¥§ ^ CldhOI^ §011 S^EIS SOI 2A 01 AH ^ 2SQ. 
H 14.1 a soil °I6H Algol 3X1301 91 2 SI 


Hg 

Cadmium and cadmium I&S' 1 

PBB(piybromobi phenyl )3, PBDE (polybrominated biphenyl ethers)3 * 2 
Polychlor inated biphenyl (PCB) # 

Polychlorinated naphthalene W 

Organic tin sISS (Tributhyl tin category/Tr iphenyl tin category) 

Asbestos 

AzosfSS (S5H ^ S 8.3011 £3 22 AmineS §3512 5iSi. 01 Siig &i All £|- 
XI223B §232 xj|go| ygggh A|§ 3X1301 2£.) 

*1 : B3AHB01I CH6HAH2 48, 3IE3, 63| 3S, 33 gi^ S2S £§§B3| SI lOOppm 
□ 1201 3|£S &£. 

*2: 3S SIS 3X1512 &°U, §1)3 £0|§2 SHIS £B3| ¥11 311 SSB 

¥S@Ci. 

31333 §?, Oh BH CHI A1IAI5I2 ¥¥1011 CHS AhSOII 11AH2 S AH 3XI3IOI SI XI a°U, tt¥ 

saiis soibb 33333 sums a£. 

314.2 SAUtt £33 S £ I Bh SSS3 §23 21 SB 


SB 

21 SB 

(a) DC 2 El , 2¥lx|, H10I, 210131 g imSi 22812 
SS 31313 231 33 

(b) SSBAISXIl S^32 SSA1I 

(c) Ni-Cd 2X1 (2B3 SAI5I2 3, £3 0|D| SOH 32 
Ni-Cd 2X12 20072 31 S 21SB3 &£. 

20032 31! 

(d) 2£ S 3£2B3 e!S, SB 

20042 31 St 
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Ota&ltS §011 AH M8H0II °I6H H14.30II XIIAIStS 01S0I g¥°l AtSS SXiaCL 

E14.3 Otaitag°l ^SH CHI °I§H g^eHAHS °t£IS Ot°J SS 


CAS No 

0 [°1 

92-67-1 

4-amonodi phenyl 

92-87-5 

Benzidine 

95-69-2 

4— ch 1 oro-o-to 1 u i d i ne 

91-59-8 

2-naphthyl amine 

97-56-3 

o-ami noazotoluene 

99-55-8 

2-ami no-4-ni trotoluene 

106-47-8 

p-chloroani 1 ine 

615-05-4 

2 , 4-d i am i noan i so 1 e 

101-77-9 

4 , 4 1 -d i am i nod i pheny 1 methane 

91-94-1 

3 , 3 1 -d i ch 1 orobenz i d i ne 

119-90-4 

3,3'-dimethoxybenzidine 

119-93-7 

3,3 '-dimethyl benzidine 

838-88-0 

3 , 3 1 d i me t hy 1 -4 , 4 1 -d i am i nod i pheny 1 methane 

120-71-8 

p-cresidine 

101-14-4 

4,4' -methy 1 ene-b i s-(2-ch loro ani 1 ine) 

101-80-4 

4,4' —ox i dean i 1 ine 

139-65-1 

4,4'— th i od i an i 1 ine 

95-53-4 

o-toluidine 

95-80-7 

2,4-tol luylenediamine 

137-7-7 

2,4,5-tr imenthylani 1 ine 

90-04-0 

o-an i s i d i ne 


14.2 &2IBPI SS 

CtS°l sag E 14.5011 aP|8! i£l JH2ISHQ 011=. ¥SOIU §x|0|| S¥£|OUH¥ °t 8!Q. 
a 14.4 ggfflPisa 


gas 

a §j a mmm 

48 8J 48 stag 

6D[ as Sl&s 

pvc a pvc sag 

PBB, PBDE 0I2I2I gOIMSltag 

saa aasg (§4^i asm/aa/ii) 
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OhBHSI 3 ¥011 MAHM 3&&0IIAI LHxOirOI 0|Sm 4 h EH0|H, ¥M°I AIM S 
^fiS^QI SiCHAH §HS¥S°I AIIMAtgOI ¥^0imCKn SSmOf S8.5— I SSIHPI AlgJUPI 
SS HPimfe 32? EtCh 

QB. □ XtlXH^°l }|=SHI0| Jl^mB 3¥M J \ EfS AIME-IXI 80 AtSMAI^. EfQ. 

MEf QlxlPI = 0| StOt SSSI°I S3 Oil °I5H Jll 21 ^ M2IS ^§S 3¥M J\ mm SIS3&Q 


S 14.5 SSHPISaOlf CHEf ¥fi SM §j SSfflPI MS 



1.3 SMMM §°l SEM ME 

m ah him §2i smemoii sem §j n asii gia spishahm ei@a. 

MSA|°| a§WI, 2x|, XtSAIIOII ^AHstM MMS°I SSS namoi 5ppm DIEI2S EfCK 
01 [[H°l SxHEiaa, MMMS01I MAHM BS EN 1122 r PI ast ics - Determination of 
cadmium - Wet decomposition methodOil Set Cl. 

®gg °£2f SEtEOt at# MS M M S ( I CP-AES ) g S?2? EfQ. 


1 




^r~ / 

n mmm 

~6J\~3M 

s-tts 

my / 


PBB/PBDE 
01 21 2| ¥5| 
Cluj'S 


2004¥ 31 


(l) ¥S-PU[0|¥2| LH¥¥¥S 2§akH 

(Pb 85wt% 0I¥ ¥¥/¥S) 

(m) All El ¥ ¥¥¥XMI 6¥S ^slSi 

(n) ¥PS¥, SA¥S, SSeoil A[g£l¥ ¥P 

A[ggA| : OhBH (a),(b).(c) j (d) 0|£|2| g¥. OUgjHI Sg]tH, 4g^ , AIZJ-^11 § 

(a) iSSSi : 15H9 ¥¥&¥¥0| 5mg 0I¥¥ 3. 

(b) ¥s[¥¥XI, !SP-¥¥ PS¥XI, g£¥XI 

(c) ^iiii : 1UH9 ¥^¥¥¥01 5mg □ !¥¥ 3. 

(d) ¥SS¥¥, 5!SSIi 012121 15 
AHUiiXI : OhBH 012|2| S£ 

£3, S°l iSEIE 3 

sps&diys £xib £¥ ¥m-ppoi¥ 

¥£ g£¥AH 5|lHtJH¥§- d|y¥¥, SS35, £¥¥¥££, £1 Bh 3E 
¥■ £X|¥ ¥U¥ S. 

P¥, ¥¥¥¥°l All ¥fe 3J0II LH§HAH¥ ¥P = 0| s[°i¥ *011 El¥ 

mot Atsrn^ §¥£ sip. 

H£!MdH£!e, 21 S S [«§¥§. 

(¥¥¥0| S[°J9 CH All ¥2111* 5j§i ¥ Stfe 3?, A[§S ¥1¥P) 

¥E| 01 21 2| ¥£ 

(¥¥¥01 S[°JS LH All ¥¥HI» ^§t ¥ 2A¥ 3?, A[§S ¥§¥P) 



2004¥ 31 


2004¥ 31 


2003¥ 31 


2004¥ 31 


14.4 ¥SS ¥Aiim¥ 


■14.6 Sfi ¥A1I§(¥ SI 


■syaisiH 


□ 51 § ¥£ 10m’ 0l¥°l 5ISAISS0IIAH 
0. Ippm 01 5[ 


S5 SA1IXHS Si 
SA1IS 


PtJ[0|¥ 15AI0II A[§5HAH¥ ¥£¥ 


114.7 ¥S, PP0|¥ AI0II A[g§HAH¥ ¥£¥ SI 


[ 2 ^§s nuaimb si] 

CFC( ch I orof luorocarbon) , HCFC( hydroch I orof luorocarbon) .methyl bromide, 

1 . 1.1- tr ichloroethane, carbon tetrachloride 
[Chlorine ¥5| SOH] 

1 . 1 .2- tr ichloroethane, 1 ,2-d ichloroethane, 1 , 1-d i ch I oroeth I ene , 

1 .2- dichloroethylene,methylene chloride, 
chloroform, trichloroethylene, tetrachloroethy lene 








